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Sonar Product Portfolio

ECHOES Sub-Bottom Profiler

Q O O O DELPH Software Suite

ECHOES 3500 T7/T3/T1 ECHOES 5000 ECHOES 10000 ECHOES 10000 Compact

SAMS Synthetic Aperture Mapping Sonar

() QOO

SAMS-150 AUV/ROV KIT SAMS-50 KIT SAMS-DT

SEAPIX/FLS 3D Multi-beam Echosounders

OO

SEAPIX F/R/C FLS-5 FLS-7
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Maritime Autonomy Solutions — DriX Family



SEAPIX + USV DRIX — RETOUR

D'EXPERIENCE :

TROIS LEVES, SUR TROIS ANNEES
SUCCESSIVES,

D’EVALUATION DE L'IMPACT DU
DEVELOPPEMENT DES PARCS EOLIENS EN MER
SUR LES RESSOURCES HALIEUTIQUES

Alizée Lehoux, David Barekzoy, David Vincentelli,
Nicolas Buisson
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Context

OWF - Protected area — whale
watching etc... multiple new
actors, increasing pressure on
marine habitat

Study is in particular on

3 wind farm areas:

Block Island (Orsted)
South Fork 1(Orsted)
Vineyard Wind 1 (Vineyard Wind)

Impact of
* Building an OWF
* Operating an OWF
» Potential future decommissioning

Ensure continuity of measures

exail



In 2023

Main focus:

Ensure continuity of measures

« Considering OWF development, to ensure
the continuity of measurement

* Equiment Set-up, calibration allowing to
ensure the data quality

* Experience how to operate USV

« Co-activity, Risk Assessment, Remote
supervision...

In 2025

Main focus:
Confirm 2023 results

Commence taking full benefits of USV+
SeapiX operation

* |Investigate within 30m radius of a WTG

« Benefits from SeapiX 3D Volumic MBES +
EK80 multiple frequency SBES

« Example of study : Wind wake effect

Source: https://wes.copernicus.org/articles/7/2307/2022/

Source: https://windpowerplus.com

Wind wake effect: theoretical studies have demonstrated regionale large scale cascade
effect of large OWF cluster on

- Current velocity (water column)

- Sediment carbon distrubtion (seafloor structure)

- Dissolved Oxygen quantity (water column)

- Annual primary production (phytoplankton)

- Fish nursary habitat, seashell habitat, fishstock sustainability....

Source: https://www.nature.com/articles/s43247-022-00625-0 e« i I


https://windpowerplus.com/
https://www.nature.com/articles/s43247-022-00625-0
https://wes.copernicus.org/articles/7/2307/2022/

CONTINUITY OF MEASUREMENTS
WHY DRIX ?




Why an Unmanned Surface Vehicle for this mission ?

2021 - NOAA did some vessel work in the Block Island windfarm
where they observed higher abundance within 100-200m of
turbine structures, but there are inter-turbine differences.

These results led NOAA to explore the utility of an uncrewed
vehicle to survey offshore areas

2023 - Survey confirmed that manoevrability of USV was key to
investigate the impact of OWF on fish stock within less than 50m
from the turbine foundation

2025 - Researchs focus on both the very local and regional
impact

exail



12



Why the Drix ?

DriX Technical & Operational Excellence

24/7 for 22 days, over-the-horizon, without a single weather down day

Surveyed at 8+ knots

Data quality:
* Large payload operated simultaneously

 Gondola mounted away from sea surface noise

Can operate within 20m of a windturbine
Co-activity : Operated alongside OCVs, OSVs and local fishermen (!!!)
97% fuel savings

Representing 1500L of fuel or 4To CO? eq
In 2023 - 5,000+km of navigation lines (3,542km survey lines + transit)
Operated in 30mph winds and 2.25m waves/swell significant wave height

Detected (and avoided!) shark tracker buoys and fishing lines

e {dai



CONTINUITY OF MEASUREMENTS
WHY SEAPIX ?




Which instruments ?

Conclusion of 2021 experimentation from NOAA Ship

Why SEAPIX combined with conventional split-beam echosounders ?

o “Aversatile and advanced hydroacoustic technology. This flexibility allows it to
support a wide range of scientific and operational missions in marine environments.

e Standard Calibration procedures in all direction: to ensure compatibility with
conventional split-beam echosounders

e Swath coverage and fine-scale resolution: that enable volumetric mapping of fish
distributions around underwater structures.

e True Multibeam System: capable of delivering high-resolution bathymetry and
backscatter strength measurements.

e Allthe above ensure continuity and comparability between long-term hydroacoustic
datasets and modern, multi-split beam SeapiX data

e |nsummary, SeapiX offers a powerful, flexible, and scientifically robust solution for
modern hydroacoustic surveys, setting a new standard in environmental observation
and analysis

e Volumetric mapping capability is particularly valuable for assessing the behavioral
responses of marine life to man-made installations, such as turbines, by identifying
potential aggregating or repulsive effects.”

exail



Instrumentation 2023 - 2025

~ = - - - - == == E= == - r o — 1
: : ' ) | [
| ADCP | : Split Beam '| Multibeam I PHINS I
| sig500 |I EKS80 :: SEAPIX I subsea |
' :
| | ) | |
| ) |
Y
Seapix (Exail) Multibeam Echosounder Seapix (Exail) Multibeam Echosounder
EK80 WBTube 38 & 120 kHz (Konsberg) EK80 WBTube 38, 70, 120, 200 kHz (Konsberg)
Signature 500 ADCP (Nortek) Signature 500 ADCP (Nortek)

INS : PHINS subsea (Exail) INS : PHINS subsea (Exail) exail



Setting to work
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FIRST RESULTS
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Survey summary

Line Km surveyed

2023 - 3,542 line km
2025 - 3,108 line km

exail
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SEAPIX Water column analysis

Real time

CONFIDENTIEL - INFORMATION PROPRIETAIRE
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Spiral : bathymetry

Block Island

CONFIDENTIEL - INFORMATION PROPRIETAIRE
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Spiral : extraction of biomass detections
Postprocessing with Echoview ®

Block Island

W N

CONFIDENTIEL - INFORMATION PROPRIETAIRE e (C"I
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On-going studies to take benefits
from all possibilities given by volumetric measures
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Results

Block Island: Lying object 72 m x 22 m

Correlation with shapefile (cable lays)

CONFIDENTIEL - INFORMATION PROPRIETAIRE
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A Total Success!

SeapiX Technical & Operational Excellence
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Simultaneous data acquisition with EK8O and ADCP

High quality bathymetry data - validated (fisheries data being processed by
NOAA Fisheries & UNH)

Monopiles

Cables

Small objects
Boulders
Fishing/trawl marks

Sand displacement

exail
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NOAA Serendipity
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Conclusions

Drix capable in wind energy areas-vessels and infrastructure

Quality data is possible with uncrewed systems

SeapiX has demonstrated complementarity and continuity with historic data

Collect once use many — Environmental obs / Geophysical monitoring /Scientific study

A TEAM WORK:
NOAA Team . Cpt. Bill Mowitt, Dexter Malley, Erica Fruh, Joshua Bergeron, Michael Jech, Randy
Cutter

NEFSC Team : Andrew Lipsky, Chris Orphanides, Kathryn Ford, Lisa Mehratta
Michael Conor McManus, Peter Chase

University of Rhodes Island : Adam Soule, Christopher Knowlton, Dwight Coleman

Exail Team : Alizée Lehoux, Claire Marchand, Clement Samson, Mathieu Kerjean, Nicolas Chaplain,
Olivier Moisan, Paul Dufour, Rémi Stephan, Simon Pannetier, Tehei Gauthier, Yann Gourmelen
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